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the value L frgs 

T togan Lobley, L.G.S., F.K.Cx b., 

B v Professor ]■ rww ,/„ s ,” » Hampstod Hill," & c . 

Author of “Geology for All, 

ilable this evening for the presentation 


of a large 


BUT little time is aval j do no more at present 

*■««»**. as u 
t a consMera t ion and discussion. Nor will it be possible for 
me to preface my brief conspectus with any general observe- 
dons on what science and scientific training mean ^and 


involve Although, in a wide sense, science has been defined 
as the correlation of all knowledge, I must assume that what 
is meant here by the term “ Scientific Training ” is simply the 
inculcation of the elementary truth that natural phenomena 
are sequential, and follow an intelligible plan which can 
never fail, illustrated by the presentation of the more simple, 
important, and instructive phenomena of nature, and sup- 
plemented by obvious generalization from these results of 
experience and observation. 

Of the advantages and benefits derivable from such scientific 
training and teaching, it appears to me that the inculcation 
of the supremacy of truth, and its dominating claim to 
respect and obedience, ought to be mentioned first of all. It 
is only facts and sound deductions, or, in other words, it is 
only truths that in science claim assent from the student or 
pupil. Hypotheses are certainly stated, but they are only 
brought forward as possible solutions for consideration and 
opinion, and not for assent. And, moreover, their claims to 
respectful attention are alone based on the amount of evidence 
t at can be adduced in their favour. The Baconian inductive 
met od is now supreme, and a priori assumptions are utterly 
isregarded. I reconceived ideas are entirely set at naught, 
ing is presented as worthy of acceptance except such 
whilfT'T' 18 as . a PP ear to be supported by observed facts; 
as tho s ® rvat |on and experiment are constantly appealed to 
that 7 eVlde " Ce ‘° be atten ded to or valued. It is true 

and e * m r\. r ° m boo ^ s are cited, of which the student, 
especially the young pupil, has not sufficient knowledge 
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,o understand the grounds, but he very quicWv , 
these statements are not cited as authoritative similvhe “ 
they are printed in a book, but because ,b p ' ybecaus « 
deduced from observed facts. No statement citrf bV" 
teacher of science has been made by a scientific author aJan 
at cathedra utterance, but only as being the conclusion that 
can alone be drawn from observed facts. This constant 
reference to facts, observations, and experiments, and con 
stant implicit deference to what they teach, must have the 
effect of inculcating where it is wanting, and of strengthening 
and developing where it is present, a love of truth in the 
minds of the young. 

The practice of the employment of fact and deduction will 
further induce a mental habit of seeking reasons for the 
statements or conclusions of others, and so be a security to a 
great extent against a too ready acceptance of mere opinions, 
even though they be those of the eminent men who are 
honoured by the designation of “ authorities,” for such a 
term has only a limited meaning in the scientific world, 
and is entirely dependent on the proved accuracy of authors’ 
statements and deductions. 

The habit of reasoning from facts, and the care taken to 
draw only sound conclusions, gives a most effectual logical 
training. 1 doubt, indeed, if Euclid itself is better adapted 
for the teaching of logic and sound reasoning than is the 
teaching of physical and biological science. Mathematical 
facts are more abstract, less concrete, and therefore do not 
appeal so strongly to the mind, which, consequently, receives 
a deeper impression and perceives the reasons to e mor 
cogent when dealing with the facts and their det uction. 
pertain to the inanimate and the animate w or s 
natural surroundings. I am quite sure, 0W ®J ’ t jj an 
personal experience, that natural ^^development of that 
what is called “Formal Logic, fort nossessor to 

logical and clear-seeing faculty that enables P 

form sound and reliable conclusions. , w ; t h me so 

Whether , have carried »y ^ 
far or not, I doubt not all w > scie ntific training, 

observation is encouraged and incr ovation is conducive 

and that the formation of a habit o ° s , j g a j d in the 

to mental advancement and a mos 
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jhe boy or the girl with 

development of tod*M«£ Plural objects, with scientific 
no eyes for the observatio, them, and when once possessed 
training rapidly acqmres , observa „ 0 n of the every- 

they are employed for™ ^ be a gre at ald to 

day things of life, tn ^ ^ source of increas ed interest 

general education as iv altogether in addition to the 

and pleasure to the y 0 “ from ga mes and sports, by 

interest and ptewur ^ tQ a higher mental and, I 

which the bo> 8 higher moral platform. 

will venture to s ^ a g rev elations of natural science in 

SO T n ,o r °. U h S ; vfow UUml-ble fields of know.edge, ,h at 
Sid of generating conceit or hateful priggishness in the 
loathful student, they suffuse the spirit with awe and rever- 
ence for the majesty of the universe, and modesty and 
humbleness from the consciousness of the little that is known 
and the boundless extent of the unknown. 

With the increase of the habit of observation comes an 
increase of the power of observation, that is, in fact, the power 
of accurate observation. More is seen, and the ability to 
discriminate between similar objects rapidly develops. Use 
of the power increases the power, even as the muscles of the 
body are developed by their frequent employment. 

Beyond this development of the observing and discrimi- 
nating powers, which is most valuable in itself, thought, 
consideration, deduction, and analytical and synthetical 
mental processes, are begotten, encouraged, and developed, 
with the result that mental activity becomes usual and normal 
instead of being merely occasional and abnormal. Thus the 
mind is both fed and stimulated, developed, strengthened, and 
enlivened, its range of vision is vastly enlarged, and its 
activities largely increased. It is consequently less liable to 
be unduly influenced by those small considerations and 
allurements that in so many cases most injuriously and some- 
times disastrously affect the life. 

As a direct consequence of this, a judicial habit of mind is 
ostere and developed with the obvious and most ad- 
vantageous result that the spirit of mere partisanship is 
wea ened and bigotry is killed. Before deciding on a 
tir. -0I f n°^ s '^ es must be heard, and calmness of considera- 
owed by a candid and impartial judgment. 
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recent years there has been in certain so-calWl , 
certainly not scientifically educated, circles such ’ ^ 
descence of old absurdities and superstition , a recru ' 
the Middle Ages, that they m ay almost' Csaid^bt 
fashionable. As a safeguard against such follies a scientifi! 
training may be considered a specific, for it is difficult to 
believe that anyone instructed in even elementary science 
could fall a victim to such nonsense as astrology divining 
rods, palmistry, fortune telling, seeing ghosts, and other 
fatuities. 

To the increased love and reverence for truth, the develop- 
ment of the observant and reasoning faculties, the general 
strengthening of the mental powers, and the cultivation of a 
fair, candid, and judicial temperament, must be added other 
advantages consequent upon a scientific training. 

Of the highest value are the advantages derivable from 
the increase of knowledge, by which the mind is well stored 
with a great variety of useful facts that can be drawn upon 
at any moment for guidance to the judgment, as well as for 
direct practical use for desired information. This store of 
knowledge, moreover, gives constant food for thought, and 
so stimulates the imagination and the inventive faculties that 
the necessity for sport and mere amusement, as recreation, 
is lessened, and when they are unobtainable, contentment and 
pleasure are derived from the resources of a well-filled mind. 

Much has been said and written on the pleasures of 
literature and the enjoyment derivable from books. is 
pleasure is greatly affected by the amount of the know e 
of Nature and natural objects possessed by the rea er. 
the reader with a knowledge of Nature w o can P™P 
appreciate and enjoy books. He it is who c * n ^"^ e , s laws 
wider range of literature than one by w c , never 

and Nature’s operations and Nature s pro uctl °”f h von j 
been studied. He it is who can most keenl, 
pictures and imagery of the poet, am t e ® . gt He j t j s , 
of the traveller, the historian am t e value the 

too, who can properly appreciate an ^ even 

statements and the reasoning P 

theological writers. . ot .. av from museums 

Away, too, from books and libraries, busy 

and lecture rooms, away from towns and cities 
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student of science is made happy and, 
higher plane of being by his 


haunts of men, t tQ a 

it may be said, is htte ' J b e mountains or plains, 

natural aurround.n^wheUtar^y^ ^ coast . lines an(J 

" ’ “who can fully estimate the pleasure of a 

when amidst the Amazonian forests 

less 


flowing rivers and p 
the solemn sea. Wh 

"T^eir “plumage and their 


no 


fxTStLeT/tht snowy Andes vvith their volcfnic summits, 
sailing amidst the gem-like coral islands of the vast 


Pacific I 1 is not given^to many to possess the intense love 
of Nature that transports and inspires her greatest students, 
and it is but few who enjoy opportunities for world-wide 
travel. But a love of Nature, though moderate, and that 
acquaintance with natural objects and natural surroundings 
attainable by all, will be sufficient to give a very large 
amount of pleasure, and not merely a temporary pleasure, 
but an enjoyment continued throughout life. 

Over and above the advantages derived by the young from 
the teaching of science above enumerated must be added 
another of the highest importance. Such are the heights 
and depths revealed by the book of Nature that the young 
mind is irresistibly led to discard small, unworthy, anthro- 
pomorphic and materialistic conceptions of the Creator and 
Preserver of the Universe. This should spiritualize the 
thoughts and elevate and ennoble the mind and character, 

and so give an enduring possession of the greatest possible 
value. 

The advocacy of science teaching to the young is met by the 
serious objection on the part of teachers and schoolmasters 

t at there is not time. In reply to this objection I may 
* _^?, t uords * wote some time ago, and say that a very 
nurnnr m ° U a 4 ° • t™ 6 * S rec l u ^ re d to give a general idea of the 

main teachings!" 11 The SC ° P6 ° f SClenCe ’ with a £ ras P of itS 

e S rea t teaching's of science may be 
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knowledge of the effects of those agencies nf \t 7 
are within his experience. Thus the W .1 / atUre vvh,ch 
rain, of flowing water, of the waves of the staStore"'td of 
frost and thaw, serve as an interesting introduction to the 
acquirement of a knowledge of the part they play i„ scientific 
causation. Elementary science also brings before the punil 
specimens and pictures of natural objects, which he recognizes 
as a delightful change from grammar and mathematics 
Specimens employ and stimulate his observant faculties and 
interest the mind from being tangible natural things likely 
to be met with in daily life, and also from the conspicuous 
differences of their physical characters, that are in many 
cases as beautiful as striking. 

Simple experiments, again, greatly interest and even 
delight the young. Movement and change of position, 
opportunities for speaking, and above all, out-door work, are 
enlivening, stimulative and healthful, and form a most 
enjoyable contrast to the monotonous and, to the young, 
oppressive quietness and inaction of sitting still at a desk. 
Thus interested and pleased, and with a minimum call on 
the remembrance of words and abstract ideas, the pupil will 
learn much in a very short time. 

Furthermore, and this is my main contention, scientific 
instruction so interests the mind and so develops powers of 
thought and observation by a pleasurable occupation of the 
intellect, that other subjects of study are not only more easi y 
acquired, but are more welcome. Natural science is in ee 
so pleasurably interesting and such a welcome re ie 
sedentary book-work, that it would make sc oo °“ r , 

unattractive, and so by increasing the agreea eness o ^ 

life increase the contentment and happiness a , 
necessary consequence, the receptivity 0 t ie P U P bou i(j be 

Such an elementary knowledge as that, ^ of 

given in all our secondary schools, cou t oyer whic b 

the time usually allotted for geograp }> youthful 

much time is worse than wasted m Nothing 

memory with names and statistics _ j n ha jf t he time 
to the average school-boy or schoo gi be be tter, that 

usually spent in geography that su jec the scientific 

is, scientifically taught, and so made a pa 
instruction. 
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! t hope it may be admitted by 

From these consM ^’ization that the value to the 
members of this orga And as the nation 


inutv.^J of scie w dividua l s , - .. . . 

is but an aggregate o But more than this, it has 

its value to the State is gre yalue that makes it of the 

a collective and accumul g ^ the rank of one of 

highest national importa _ stab ility, national progress 


, ^,nhprs ot t* 11 ® w & And as tne nation 

hldividual of sdentific 

State is great ah 

id accumulating 

d importance, an 

the most potent factors of nation 

and national greatness. f tbe scientific teaching 

Indeed the national industries is becoming 

of those engaged in ra| , rec ognised, for it is being 

every year more and ( ^ even to ho ld her own in the 

mXr g of the world, it is absolutely necessary for her 
markets or ^ scientific training than has 

industrial y , nprpssarv Already this general 

hitherto been considered necessary. y & 

impression is bearing fruit, since elementary science teaching 
has been introduced into board and other primary schoo s, 
while more attention is being paid to science and the resu ts 
of scientific investigation even in secondary schools. But 
what is to be said respecting the education of the professiona 
and wealthy classes, of those destined to exert by their social 
position, wealth and rank, enormous influence on the welfare 


of the State r 

Medical education is based upon science of necessity, and 
the same may be said of engineering education. Apart, 
however, from the members of the medical and engineering 
professions, I fear there are very few professional or University 
educated men, who give much attention to science or to its 
teachings and results. And yet scientific knowledge and 
scientific mental training will make the barrister a better 
lawyer, the artist a better painter, the politician a better 
statesman, the officer a better soldier, and the clergyman a 
better theologian. 

Indeed, of the last two named professional men, the soldier 
and the clergyman, I must be allowed to say a word or two, 
since their professions have so much to do with the security 
of the nation and its possessions and with the well-being 
and well-doing of its people, that the professional education 

o t e army and the church is a matter of vital importance 
to the State. 
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Although in the education for the army^^T^: “ 
nise d, it is not compulsory, with the result that only aTe™ 
small percentage of army students take up a science suWm 
After our recent experience, little need be said to point on, 
the importance of a better training for the officers of our 
arm y, and nothing is more calculated to improve military 
education, to stimulate military ability, to give initiative in 
the field and resource in emergency, than science and 
scientific training. The painful experience of the last year 
ought to be productive of such a reform in army education 
that the elements of natural science, physical and biological, 
would be at once included in that portion of the curriculum 
which is compulsory. From much experience of army students, 
I can truthfully say that those who take a department of 
natural science as one of their optional subjects are the best 
behaved, the most serious minded, and give promise of 
becoming the most able and efficient military commanders. 

In clerical education science is not included, with the result 
that although many clergymen are good scientific men the 
great majority are not, and have not given attention to any 
department of science. Yet surely science or some knowledge 
of natural phenomena and Natures methods, emphatically 
the things of God, ought to be regarded as a necessary 
preparation for theological teaching. The enormous import- 
ance of this in the interests of religion is too much overlooked 

If the clergy lose the respect of the laity from e ciency o 

education the influence of the church for goo wi e 

wane, and to keep in advance of the average standard ot 
knowledge they must learn science, for, as^ _ e ^ ^ 

the British Association lately said, 

The secondary place that science .^prtaarHy due“to'th" 
of the professional and wealthy £ ass \ ee by our ancient 
non-requirement of science for t ^e pas ■ haye sumptu0 us 

Universities of Oxford and Cam t jp- at i 0 n, and their 

provision for science teaching an 1 ^ em inent men 

science professors are in the front ran compulsory, and 

of science of the day. But of all give 

consequently only a few undergra putting the matter 

any time to its study. And yet it 18 , educated who is 

too strongly to say that no man ts prop« X 


ho is 
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-TTTV^wchings. If a knowledge 
ignorant of its great am ■"'? ^ stry> geology and biology 
8 f the elements of P h y“«- ted by Huxley and named 
or that useful ™mp°und ^ ^ ^ undergraduates 
nhvsioeraphy, were re J ' sC liools would follow, and soon 
L y Oxford'and Cambndge, wou ,d have some 

everyone claiming to o as wag m0St aptly said by 

acquaintance with sCie !\ ’ en ’ t presidential Address to the 
Sir William Hunter in 1 not require to be told, when 

British Association, we ^ a nat i on arise, “that we shall 

critical periods in our we ^ ^ advocated some 

muddle through somehow. 1 for ^ University B . A . 

degree^ and'every year^hows me more clearly its desirability 

“t seems tome safe to predict that the future will show that 
the retention by Britain of her place amongst the nations of 
Je world will be absolutely dependent upon her youth-not 
onlv of the industrial, but also of the wealthy classes- 
receiving sound scientific training. It is not, I repeat 
advanced science that is necessary, nor the knowledge of 
elaborate and abstruse scientific methods that is required, 
much less the learning the names of species of plants, 
animals and fossils, but simple elementary knowledge of 
Nature and acquaintance with the grand results of science. 

As I have pointed out, this knowledge is at a deplorably 
low level in our two great Universities and at our great public 
schools, and as a consequence amongst the wealthy and 
professional classes. This must be altered or the nation will 
sink. 


mental DEVELOPMENT in children* 

By L. R, Hockley, 

Principal, Public School, Cradock , 5. Africa. 

THE subject allotted to me by the committee of this union 
is so wide, that I find it impossible to do more than touch 
in a very superficial manner, on two or three points. The 
consideration of the mechanism of the mind alone might 
well occupy our thoughts for the afternoon : the structure of 
the brain, the functions and nature of the numerous nerve 
centres, and of that complicated nervous system which sends 
its filaments to every part of the human body. 

Passing over this part of the subject, we are confronted by 
the question — What is mind r And here, again, to discuss the 
matter fully, would presuppose both the power and the wish 
to spend many hours in so doing. Let me place before you 
briefly, two of the many theories of mind. 

(i.) The Germ theory — that which regards the mind as a 
germ which will gradually unfold as the plant does from the 
seed, and which, like the plant-germ, has the power of 
assimilating from its environment that which will aid in 
its growth. 

(2.) The Architectural theory — the theory which regards 
the mind as the result of a process of building-up, a product 

more of external than internal forces. 

Though these theories may appear to be mutually exc usive, 
the one is, in reality, the complement of the other. 
Experience has taught us that there are certain 
which can never be implanted in mind by external 
there must be inherent capacity. But experience 1 ^ 

taught us that these inherent capacities wou^ ^ without 
great extent undeveloped, were no ill ^ large]y 

brought to bear upon them, and t w ho, after 

a blank. The children’s story of the hal / h 

long exile in a forest, Jhad_los^ 

* Paper read at the Cradock (S. Afnca) branch cf 


